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Today, pulmonary tuberculosis (PTB) and chronic ob-
structive pulmonary disease (COPD) constitute an impor-
tant medical and social problem for most countries of the 
world. This is due to their significant prevalence, consider-
able negative impact on quality of life, working capacity and 
mortality of the population, etc. [3, 10, 11]. Combination 
of these pathologies further complicates the treatment pro-
cess for patients both with PTB and COPD; in particular, 
it affects the efficacy of therapy in the first patient popu-
lation. In addition, there comes a problem of combination 
of PTB and COPD not only among themselves, but with 
allergic diseases (AD) that have already become epidemic 
all over the world [8, 13]. Thus, the presence of AD, espe-
cially drug allergies (DA), in patients with PTB and COPD 
prolongs the duration of their treatment, reduces its effi-
cacy, decreasing the rate of cessation of bacterial shedding 
and healing the cavities of lung destruction, increases the 
incidence of ineffective therapy, PTB relapses and com-
plications, exacerbations of COPD, formation of chronic 
cor pulmonale, which in general worsens the epidemic and 
social and economic situation associated with tuberculo-
sis [2, 4–7].

As stated above, there are few publications in the liter-
ature of past years [1, 3–6, 9, 12, 14] concerning the in-
fluence of AD, in particular DA, on the clinical course 
and outcome of treatment of patients with PTB, but these 
studies were predominantly conducted 10–20 years before, 
when the prevalence of allergic conditions was lower and 
the course of tuberculosis was more favorable. Moreover, 
creation of a system of the measures aimed at timely de-
tection, specific diagnosis, effective treatment and preven-
tion of AD in patients with PTB and in its combination 
with COPD remains a relevant issue. All this will contribute 

to increasing the efficacy and reducing the duration of treat-
ment for both underlying disease and comorbidities.

The aim of this study was to determine the incidence 
and structure of DA in patients with PTB and concomi-
tant COPD and the influence of adverse reactions to an-
tituberculosis agents on the results of treatment in the re-
spective patient population.

Materials and methods
A retrospective analysis of the medical records of 331 pa-

tients with newly diagnosed PTB and concomitant COPD 
who were on treatment at the State Institution «National 
Institute of Phthisiology and Pulmonology named after 
F. G. Yanovsky of NAMS of Ukraine» in 2006–2016 was 
carried out. All patients with PTB received antituberculosis 
agents (ATA), as well as the COPD maintenance therapy 
in accordance with the current protocols. Differentiation 
of adverse reactions to ATA, in particular DA, was per-
formed using the standard allergological research meth-
ods which included the collection of complaints, history 
of allergic disorders, physical examination of patients, and 
laboratory testing with allergy-causing drugs via reactions 
of inhibition of WBC migration and agglomeration. The re-
sults of clinical, X-ray, functional, laboratory examinations 
and collection of the history of allergic disorders of pa-
tients were processed and calculated using parametric and 
non-parametric statistical methods. While processing the 
results for each parameter, the mean square deviation, the 
arithmetic mean (M), and the standard error of the arith-
metic mean (m) were calculated. The probability of the 
difference between the groups in which the data were dis-
tributed according to normal law was estimated using the 
t-test based on the Student table, but if the distribution 
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law was different of the normal according to U-test, –  
using the paired Wilcoxon-Mann-Whitney test. Data for 
which р <0.05 were considered as statistically significant. 
Differences for which р >0.05 were considered as a trend. 
The findings of examination and treatment of patients with 
PTB and concomitant COPD were stored, processed and 
computed using licensed software products of a package 
of mathematical and statistical methods using Microsoft 
Office Professional 2007, license No 43437596.

Results and discussion
The study showed that in 331 patients with PTB and 

concomitant COPD, 193 (58.3±2.9)% of individuals de-
veloped one or another adverse reaction to ATA. In the 
remaining 138 (41.7±1.7)% of patients, satisfactory toler-
ance to ATA was observed. Differences between param-
eters are significant, at p <0.05. True allergic reactions 
(DA) to ATA were detected in 71 (21.5±2.1)% of 331 sub-
jects. However, if we add the reactions of toxic-allergic 
origin which occurred in 36 (10.9±1.1)% of individuals 
to the cases of true allergic reactions, the overall incidence 
of allergic and toxic-allergic reactions increased, since they 
were reported in 107 (32.3±2.9)% of patients with PTB 
and concomitant COPD. Medical history is known to play 
an important role in the diagnosis of MA. Thus, we ob-
served DA in 64 (77.3%) subjects of 82 patients with PTB 
and concomitant COPD and a history of severe allergic re-
actions. This supports the fact that before initiating treat-
ment, careful assessment of the allergic history of patients 
with PTB and COPD should be done by phthisiologists 
and pulmonologists.

Based on the recommendations of Ukrainian pharmaco-
vigilance experts, the clinical manifestations of DA should 
be differentiated according to their severity. 49% (69.0%) 
of 71 cases of DA observed in the subjects were recognized 
as mild (itching, acute urticaria, isolated eosinophilia, 
which usually disappear 3 days after the discontinuation 
of the allergy-causing drug and initiation of antihistamines). 
Moderate events (acute urticaria, Quincke edema, eczem-
atous dermatitis, erythema multiforme, fever, poly- and 

monoarthritis, toxic-allergic myocarditis, which are more 
likely to be eliminated within 4–5 days after withdrawal 
of a suspected drug, but require the administration of an-
tihistamines and systemic corticosteroids at average doses) 
were seen in 19 (26.8%) of 71 patients with PTB and con-
comitant COPD who experienced DA. Severe events (ana-
phylactic shock, Lyell’s syndrome, severe damage to the 
internal organs, namely: myocarditis with heart rhythm 
disorders, nephrotic syndrome, etc., whose symptoms dis-
appear within 7–10 days after the discontinuation of the 
allergy-causing drug and initiation of epinephrine, anti-
histamines, systemic corticosteroids and other medicines) 
were reported in 3 (4.2%) of 71 individuals with DA due 
to therapy of PTB and COPD.

The reactions of non-allergic (toxic) origin to ATA that 
occurred in 86 of the above 193 patients with adverse re-
actions to ATA were mainly manifested as the gastrointes-
tinal, hepatobiliary, urogenital and nervous system disor-
ders, which are typical for this group of drugs. Such adverse 
reactions and the tactics of their elimination are described 
in detail in the «Unified clinical protocol of primary, sec-
ondary (specialized) and tertiary (highly specialized) med-
ical care for adults. Tuberculosis» (Order of the Ministry 
of Health of Ukraine 3 620 of 04.09.2014). Since this was 
not the aim of our study, so we do not discuss this topic 
in detail.

Of course, as mentioned earlier [7–9], the main difficul-
ties in the differentiating adverse reactions to both ATA and 
other drugs, concern toxic (which these authors also refer 
to the so-called false allergic reactions) and allergic drug 
reactions, so for this purpose, we used the criteria given 
in Table below.

Identification of allergy-causing drugs takes an impor-
tant place in the diagnosis of DA. The data of the history 
of allergic disorders and the findings of laboratory testing 
with allergy-causing drugs allows to find out that the inci-
dence of DA was higher with the use of the following ATA: 
isoniazid –  28.3%, pyrazinamide –23.9%, streptomycin –  
22.5%, rifampicin –  9.9%, kanamycin –  9.9%, ethambu-
tol –8.5%, ofloxacin –  8.5%, moxifloxacin –  4.2% cases. 

Table
Differential and diagnostic signs of toxic, false allergic and allergic reactions to medicinal products

Signs
Adverse reactions

toxic false allergic allergic

Period of sensitization No No Yes

Dose dependence Yes Yes No

Dependence on the route of administration Yes Yes No

Potential of occurrence due to the drugs having common antigenic 
determinants

No No Yes

Potential of recurrence Not sure Not sure Sure

Signs suggesting pharmacological effect of the drug Frequently No No

Clinical pattern similar to that of typical AD No Yes Yes

Effect of antihistamines No Є Є
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Interestingly, more than one ATA was identified as allergy-
causing drugs in 11 (15.5%) of 71 patients with DA. Data 
regarding the spectrum of allergy-causing drugs are gen-
erally consistent with those of other investigators [1, 5–7] 
which also observed higher sensitizing properties of isonia-
zid, pyrazinamide and streptomycin and lower –  of etham-
butol, rifampicin, kanamycin, ofloxacin and moxifloxacin.

In order to properly choose the methods of diagnosis 
and treatment of DA, the distribution to 4 types of aller-
gic reactions according to the classification of Jell and 
Coombs has traditionally been used [8]. Therefore, the 
treatment of patients with clinical manifestations of type 
1 allergic reactions (anaphylactic shock, allergic rhini-
tis, shortness of breath, urticaria, isolated eosinophilia, 
etc.) was performed with the use of epinephrine, antihis-
tamines, and, rarely, systemic glucocorticoids. Treatment 
of patients with type 2 DA (hemolytic anemia, leukope-
nia, agranulocytosis, pancytopenia) was performed based 
on the recommendations of the hematologist and more 
frequently included systemic glucocorticoids. Treatment 
of patients with clinical manifestations of type 3 aller-
gic reactions (serum sickness, eczema, damage with the 
immune complexes of internal organs, exogenous aller-
gic alveoli, Arthus-like reaction, anemia, agranulocyto-
sis, vasculitis, etc.) was performed after consultation with 
the appropriate professionals according to the protocols 
for treatment of these diseases using systemic glucocorti-
coids and protease inhibitors. The treatment of patients 
with type 4 DA (contact dermatitis, photoallergic derma-
titis, erythemovesicular dermatitis, hemorrhagic vasculi-
tis, etc.) was performed after consultation with the der-
matologist with frequent use of topical glucocorticoids. 
As a rule, for any type of DA, identification of allergy-
causing drugs was followed by their elimination. It should 
be noted that as a result of such tactics of management 
of patients with DA, all of them succeeded to complete 
the main course of antimycobacterial therapy.

It was quite reasonable to expect that the adverse reac-
tions to ATA both of allergic and toxic origin should af-
fect the efficacy of treatment, significantly reducing it and 
prolonging the duration of chemotherapy in the respec-
tive patient populations. Thus, after 3 months of ATA 

chemotherapy, healing the cavities of lung destruction oc-
curred in (46.8±8.6)% of subjects with PTB and concom-
itant COPD without adverse reactions to ATA and only 
in (26.5±3.8)% of patients, in which, besides the afore-
mentioned conditions, adverse reactions to ATA were 
seen. Differences between the parameters are significant, 
at p <0.05. Slow healing the cavities in the lungs of indi-
viduals with adverse reactions to ATA led to a longer stay 
in the hospital of the respective patient populations. Thus, 
in persons without adverse reactions to ATA, the average 
length of their stay in the hospital was (164.2± 6.0) bed-
days, and in persons with complications during chemother-
apy –  (203.1±4.2) bed-days. Differences between the pa-
rameters are significant, at p <0.01.

Consequently, the issue of adverse reactions to ATA, es-
pecially DA, in patients with a combination of PTB and 
COPD is relevant for allergy, phthisiology and pulmonol-
ogy and requires further research.

Conclusions
Adverse reactions to ATA are often observed during ther-

apy of patients with PTB and concomitant COPD, since 
they have been recorded in (58.3±2.9)% of the patients. 
Among them, DA observed in (21.5±2.1)% subjects of this 
patient population takes a special place.

In DA structure, mild (itching, acute urticaria, isolated 
eosinophilia,) and moderate (acute urticaria, Quincke 
edema, eczematous dermatitis, erythema multiforme, fe-
ver, poly- and monoarthritis, toxic-allergic myocarditis) al-
lergic reactions are prevalent in individuals with PTB and 
COPD; and they are observed 69.0% and 26.8% cases, re-
spectively.

In patients with PTB and COPD, isoniazid (28.3%), 
pyrazinamide (23.9%) and streptomycin (22.5%) cause 
DA more frequently, and rifampicin (9.9%), kanamycin 
(9.9%), ethambutol (8.5%), ofloxacin (8.5%) and moxi-
floxacin (4.2% cases) –  rarely.

Development of adverse reactions to ATA affects the ef-
ficacy of treatment of patients with PTB and COPD, re-
ducing the rate of healing the destruction of pulmonary pa-
renchyma and prolonging the duration of their stay in the 
hospital.
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